Creek deposits were discussed by MacPherson (1959) , and Shappirio and Heinrich (1961) , the deposits at High Park were described by Hon and Dickinson (1980) , and the Chase Gulch deposits were described by Dickinson and Crandall (1980) . There has been much uranium exploration in and around these areas, especially in the Antero basin.
The purpose of this report is to analyze uranium and thorium data on volcanic source rocks collected during the National Uranium Resource Evaluation (NURE) studies of the Pueblo 1 by 2 degree NTMS quadrangle . A discussion of the potential of the Precambrian crystalline rocks as uranium source rocks is covered in a companion report (Hills and Dickinson, 1982) . Oligocene rocks under consideration here are the Wall Mountain Tuff, the Thirtynine Mile Andesite, the tuff of Stirrup Ranch, the Badger Creek Tuff, the Antero Formation, the Thorn Ranch Tuff, and the Gribbles Park Tuff (Scott and others, 1978) . Uranium and thorium analyses were made by the delayedneutron method (Mil lard, 1976) . All analyses were done in the analytical laboratories of the U.S. Geological Survey. For a few samples that contain a high uranium relative to thorium, the uranium interferes with the thorium determination and for these samples only an upper limit for the thorium is given. In general these samples are enriched in uranium and they are not Uranium enrichment in some of the volcanic rocks is an additional problem.
These enriched rocks can generally be recognized by their low Th/U, commonly less than one, or by their mineralogy. They may contain iron oxides or opal deposited in association with uranium enrichment. In addition, their high uranium content may be a clue. Mt. Aetna (Epis and others, 1976) , and it flowed widely over a late Eocene, lowrelief, erosion surface. The tuff extended as far northward as Castle Rock, Colorado, and as far southward as the north end of the Wet Mountain Valley (Scott and others, 1978; Bryant and others, 1978) .
The Wall Mountain Tuff was apparently a major source of uranium found in the deposits in the Tallahassee Creek uranium district and in the Antero basin and
Chase Gulch areas in central Colorado. This conclusion is based on three lines of evidence:
(1) The Wall Mountain Tuff lies beneath the Tallahassee Creek Conglomerate and above the Echo Park Alluvium, the two primary uranium host rocks in the Tallahassee Creek district.
(2) Several potential uranium host rocks contain uranium occurrences where they were overlain by or probably were overlain by the Wall Mountain Tuff.
These occurrences are found along the foothills in the area from Canon City (Hills and others, 1980; . All of these rocks cropped out along the late Eocene erosion surface (Epis and Chapin, 1974) . The tuff of Stirrup Ranch samples were collected from two localities that differ in their uranium and thorium contents ( fig. 6 ). In the samples from locality 2, the thorium content averages about 40 ppm, about twice that from locality 1. Uranium in samples from locality 2 is also about twice that for samples from locality 1. The Th/U are nearly equal for the two groups, suggesting that the degree of leaching is also nearly equal. Rocks at the two localities may not have been derived from the same eruption or from the same cooling unit.
The limited geographic extent of the tuff of Stirrup Ranch is the greatest limitation to its potential as a source rock. In the Tallahassee Creek district, however, it is present in a small belt of outcrops that extends from the junction Antero Formation is predominantly lacustrine sediment, but it also contains ashflow tuff that flowed into the lake basin. This tuff is equivalent in age and lithology to the Badger Creek Tuff (Epis and Chapin, 1974) or the lower member of the Thirtynine Mile Andesite (Scott and others, 1978) . The Antero samples included in this study are samples of the ash-flow tuff.
The Badger Creek Tuff is a compound cooling unit consisting of several ash flows that locally contain densely welded vitrophyre (Epis and Chapin, 1974) . In were not conducive to leaching and that the source for uranium deposits in the lake sediment was external to the lake.
GRIBBLES PARK TUFF, THORN RANCH TUFF, AND EAST GULCH TUFF
The Gribbles Park Tuff, the Thorn Ranch Tuff and the East Gulch Tuff are associated in age and geographical distribution and they have not been separated in mapping (Scott and others, 1978) . Thorn Ranch Tuff. The Thorn Ranch Tuff is a reddish-brown to pinkish-white, welded to non-welded ash-flow tuff of rhyolitic composition. The tuff contains pink and white pumice, igneous and metamorphic rock fragments, and phenocrysts of sanidine, plagioclase, quartz, and biotite (Epis and Chapin, 1974) . According to Wobus, Epis, and Scott (1979) Thorn Ranch Tuff samples fall into two groups based on the thorium and uranium contents and on locality ( fig. 9, 10 ). The first group of samples was collected near the confluence of North, Middle, and South Tallahassee Creeks, and the second group was collected 6 to 9 km north of the first group along Cottonwood Creek ( fig. 10 ). The first group consisted of 7 samples; numbers 431, 432, 433, 451, 452, 453, and 454 ; and the second group consisted of only 2 samples; numbers 442 and 443 (table 6 ). The first group of samples averaged 20.6 ppm thorium, and assuming an average original Th/U of 2.9 it had an original uranium content of about 7 ppm. The present uranium content averages about 4 ppm, suggesting a loss of about 3 yg/g. The second group, of only two samples, averages 55 ppm thorium, suggesting an original uranium content of 19 ppm. These two samples average about 9 ppm uranium, suggesting a loss of about 10 yg/g. As is true of other rocks evaluated in this report, Th/U of the samples do not appear to correlate well with their apparent state of weathering. The uranium content and the Th/U seem to be more related to location and perhaps to stratigraphic position.
SUMMARY AND CONCLUSIONS 1. All of the volcanic rocks in the report area probably contributed uranium to mineralizing fluids, but some of the rocks apparently were more important contributors, because (1) they originally contained more uranium, (2) they were leached to a greater degree, and (3) they were distributed over a wider area. The most important unit is thought to be the Wall Mountain Tuff, because it probably had an original uranium content of about twice the average for silicic tuff, it was strongly leached, and it is widespread. 4. Vertical trends on the uranium-thorium graphs (figs. 2, 4, 6, 7, 9) result from greater variability in the uranium contents than in the thorium contents. This variation probably results uranium loss by varying degrees of leaching.
